Purpose of Review Pervasive disparities in T2DM among minority adults are well-documented, and scholars have recently focused on the role of social determinants of health (SDOH) in disparities. Yet, no research has summarized what is known about racial/ethnic disparities in youth-onset T2DM. This review summarizes the current literature on racial/ethnic disparities in youth-onset T2DM, discusses SDOH that are common among youth with T2DM, and introduces a conceptual model on the possible role of SDOH in youth-onset T2DM disparities. Recent Findings Minority youth have disparities in the onset of T2DM, quality of life, and family burden. Low family income and parental education and high youth stress are common negative SDOH among families of youth with T2DM. No studies have examined the role of SDOH in racial/ethnic disparities in youth-onset T2DM. Summary Future research should examine whether SDOH contribute to disparities in T2DM prevalence and psychosocial outcomes among minority youth.
Introduction
There has been a striking increase in the incidence of type 2 diabetes (T2DM) in childhood related to the global epidemic of childhood obesity [1] . T2DM has accounted for a substantial proportion of adolescents with diabetes only recently; prior to 15 years ago, T2DM accounted for approximately 3% of cases of new-onset diabetes in adolescents, while currently approximately 45% of adolescents who are diagnosed with diabetes have T2DM [2] . Given T2DM has only recently become more frequent in youth, the literature addressing youthonset T2DM is relatively scarce compared to research on T2DM in adulthood.
It is known that compared to adults with T2DM, youth show more rapidly progressing signs of kidney disease, cardiovascular disease, diabetes-related eye disease, as well as poor glycemic control [3, 4] . It is also known that most youth who develop T2DM are obese, have a family history of T2DM, and are from racial/ethnic minority backgrounds [5] . Indeed, the increased rates of T2DM among minority youth are in line with the higher rates of T2DM among minority adults compared to non-minorities.
Racial/ethnic disparities in the prevalence of T2DM in adulthood are well-documented [6, 7] . In addition to disparities in diabetes prevalence, minority adults also have disparities in diabetes complications, glycemic control, and diabetes care [8] [9] [10] . Health disparities are usually defined as negative differences in health that are closely linked with social, economic, and environmental disadvantages [11] . Notably, there is increasing focus on the role of social determinants of health (SDOH) as a key cause of disparate health outcomes among minority adults with diabetes [12] [13] [14] . Social determinants of health are the conditions in which families live that can adversely influence health, such as low family socioeconomic status or neighborhood poverty.
Given that racial/ethnic minority children and families in the general population also have disproportionate social, economic, and environmental disadvantages [15] [16] [17] , it is possible that there are pervasive disparities in youthonset T2DM. Yet, no literature has summarized studies that have examined racial/ethnic differences in youthonset T2DM outcomes. Such a review can help determine directions for future research on disparities in this population. Further, a summary of research on the SDOH among youth with T2DM can also inform future research that aims to determine their role in T2DM disparities. Identifying social determinants that contribute to disparities has a strong potential for supporting effective interventions to eliminate them.
The purpose of this review is to summarize the existing literature on racial/ethnic disparities in youth-onset T2DM, discuss SDOH that are common among youth with T2DM and their families, and introduce a conceptual model that highlights the possible role of social determinants in youth-onset T2DM to guide future research.
Racial/Ethnic Disparities in Prevalence, Glycemic Control, and Comorbidities
The prevalence of T2DM is highest among racial/ethnic minority youth, whereby approximately 80% of youth with T2DM are from racial/ethnic minority backgrounds [18] . In the treatment options for type 2 diabetes in adolescents and youth (TODAY) study, which had the best characterized cohort of youth with T2DM, 30% of youth were AfricanAmerican, 40% were Hispanic/Latino, and 6% were American-Indian [3] . Projections further indicate that these racial/ethnic disparities in the prevalence of T2DM will persist into the year 2050. Estimates showed the prevalence of T2DM among youth will be the highest among African-Americans and Hispanics at 1.63 and 0.96 per 1000 children, respectively, compared to 0.28 per 1000 children for non-Hispanic whites [19] .
Baseline data from the TODAY study and the SEARCH for diabetes in youth studies indicated poorer glycemic control among African-American and Hispanic youth [20•, 21] . In contrast, findings from the TODAY study did not indicate many racial/ethnic differences in T2DM comorbidities or complications among youth [22] . Overall, the higher rate of T2DM and poorer glycemic control in minority youth is particularly troublesome, given that individuals with an onset of T2DM in adolescence may experience complications during early adulthood years that are typically productive [22] . Such an increase in T2DM complications in early adulthood could amplify the significant and costly disparities among minority adults with T2DM [23] [24] [25] .
Racial/Ethnic Disparities in Psychosocial Functioning
Very few studies have focused on psychosocial functioning in youth with T2DM. Initial studies indicate disparities in some areas of psychosocial functioning [26] . African-American youth reports poorer quality of life than non-Hispanic white youth [26] . Another study indicated Hispanic parents have higher burden from their children's diabetes management [26] . No racial/ethnic differences have been found in depressive symptoms in the TODAY trial or depression screening study conducted by the pediatric diabetes consortium [22, 27•] . Finally, no racial/ethnic differences have been found in binge-eating [22] .
SDOH among Children with T2DM
Similar to research with racial/ethnic children in the general population, studies among children with T2DM and their families indicate that a substantial portion have negative SODH. Such social determinants occur at the individual-and familylevel. They include low family socioeconomic status, low parental educational attainment, and greater youth life stressors. Data from the TODAY trial was among the first to document the characteristics of youth with T2DM and their families. The findings indicated that approximately 25% of parents' highest level of education was less than high school, and 40% of families had a yearly family income of $25,000 or less [21] . In the pediatric diabetes consortium clinic registry, 70% of parents of children with T2DM had obtained a high school education or less and 43% had a family income of $25,000 per year or less [18] . Many youth with T2DM also experience major life stressors, such as repeating a grade in school or parental illness. Approximately half of youth with T2DM experience two more life stressors within a 1-year period [28•] .
While these initial studies have indicated that some negative SDOH are common among youth with T2DM, research is needed that examines whether they are significant contributors to racial/ethnic disparities in T2DM prevalence, glycemic control, and/or psychosocial functioning. A conceptual model can be useful for guiding further research in this area. A conceptual model may aid in the examination of the role of SDOH in disparities in T2DM among minority youth.
Conceptual Model of SDOH and T2DM Outcomes in Youth
Two conceptual frameworks that address the role of SDOH in the health outcomes of adults were combined to develop a model focused on youth-onset T2DM. The first model, which was set forth by Walker et al., includes a focus on income and stress as social determinants of poor glycemic control [29] . This empirically supported conceptual model indicates that low income leads to worse access to diabetes care and lower quality of care and thereby contributes to poor glycemic control. The model also specifies that high-perceived stress leads to poorer glycemic control by compromising self-care behaviors and increasing the likelihood of receiving poor quality care.
The second model was set forth by Braveman et al., [30] is grounded in the research literature, and focuses on low educational attainment as a SDOH. The model indicates that lower educational attainment among adults leads to health outcomes by contributing to poorer health behaviors, health knowledge, and problem-solving/coping.
In our model illustrated in Fig. 1 , we indicate that social determinants of low family income, low levels of parental educational attainment, and higher stress in youth, all of which have been demonstrated to be prevalent in this population, can indirectly contribute to both the onset and course of T2DM and adverse psychosocial outcomes, such as poor quality of life. These social determinants can contribute to diabetes outcomes through their influence on health behaviors, health knowledge, coping/ problem-solving, or health care. Indeed, previous research has demonstrated a higher number of stressors within a 1-year period are associated with impaired psychosocial functioning and lower adherence among adolescents with T2DM [28•] .
Directions for Future Research
Future research that takes advantage of existing cohorts of individuals with youth-onset diabetes should examine whether there are racial/ethnic disparities in complications or comorbidities in adulthood. Additional research should also explore the occurrence of other SDOH in youth with T2DM, including poor neighborhood characteristics and social support. Further, cross-sectional and longitudinal research is also needed to better understand the relationships between social determinants and the onset and outcomes of T2DM in youth and their families. Such research should also seek to identify the factors that mediate the associations, such as health behavior, psychosocial functioning, or access and quality of health care, as well as biologic factors. Finally, future studies should also explore whether social determinants mediate associations between race/ethnicity and T2DM prevalence, quality of life, and family burden to determine areas that may be fruitful for intervention to help eliminate disparities. For example, if youth stressors mediate associations between race/ethnicity and quality of life among African-American youth, culturally informed interventions to help eliminate disparities in quality of life could focus on stress management strategies.
Conclusions
The number of youth with T2DM has increased only recently to numbers that allow reliable study of racial/ethnic disparities or social determinants in youth-onset T2DM. Accordingly, this review illustrates that relatively few studies have examined racial/ethnic disparities in youth-onset T2DM or SDOH in this population. Among the few studies that have investigated racial/ ethnic differences, results indicated disparities in T2DM prevalence among African-American, Hispanic, and AmericanIndian youth. Disparities were also reported for quality of life among African-American youth and for family burden among Hispanic youth. Further, the few studies that included SDOH were descriptive and reported that many youth with T2DM have an increased number of stressors and are from families with low socioeconomic status. Fruitful next steps for research include linking these areas of research on disparities and social determinants. Future studies should examine whether family socioeconomic status or youth stress plays a role in racial/ethnic [29] disparities in the prevalence of youth-onset T2DM prevalence, as well as on quality of life and family burden of disease.
